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1.0 Background 

1.1 Tierra Robles Residential Project 

The 715-acre Tierra Robles Planned Development project (TRPD) proposes the construction of housing on 

166 parcels in the wildland-urban intermix area east of the City of Redding in Shasta County, California. Figure 

1-1 depicts the location and neighboring area of the proposed development. By virtue of its location, the 

development may be susceptible to wildfire hazards. In recognition of the potential for such a hazard, this 

evacuation traffic study assesses how long it would take to clear the development and neighboring areas of 

residents and visitors under specified emergency scenarios. The highlighted roadways on Figure 1-1 depict 

the through-roads in the area, the outer roadways demarcate the approximate evacuation area, and the 

figure also shows potential locations for temporary refuge during evacuations. 

1.2 Study Purpose 

This study conducted tests of emergency evacuation under various scenarios to identify operational 

performance throughout the area road network as residents seek to exit via through-roads.   Based on the 

tests, the assessment is to identify minimum time needed to evacuate neighborhoods or areas under the 

emergency scenarios and to confirm or modify key evacuation routes and temporary refuge areas. In so 

doing, the objective is to illustrate potential impacts if certain key routes are cut off or are unusable during 

wildfire events. The evacuation-access modeling procedure focused on routes that would be usable for 

effective departures while allowing access for first responders. 

1.3 Area Road Network 

Close examination of the area road network reveals a web of multiple single-access roads. A single access 

road allows residents to come into an area by a specific route and depart by returning in the reverse direction 

only; there is no secondary access for entry or exit. This type of network configuration forces residents to use 

particular through-roads to get into or out of areas no matter the direction of evacuation. The predominance 

of this type of network poses some restriction on which way traffic must flow under various evacuation 

scenarios. It is discernible from study area maps, for instance, that certain residential enclaves take singular 

access from CA 299; residents in those areas must use CA 299 whether evacuation is toward the north, south, 

east, or west. Most of the roadways in the study area are two-lane, two-way roads, but are designed to 

operate at varying speeds from 25 miles per hour (mph) to 60 mph according to Shasta County Geographic 

Information Systems (GIS) data. A two-lane, two-way road consists of two opposing lanes of undivided traffic. 
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Figure 1-1: Tierra Robles Location and Study Area 

 

 

 

Single-access roads intersect Old Alturas Rd (a through-road) within the wildland-urban intermix area 
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2.0 Study Approach 

2.1 Evacuation Scenarios  

Human settlement activity in the project area and the network of through-roads suggest an evacuation area 

envelope bound approximately by CA 299 to the north, CA 44 to the south, Old Oregon Trail on the west, and 

Deschutes Road on the east. Figure 2-1 highlights the through-roads in the study area network. Depending 

on the origin of a wildfire, one can discern the following five potential evacuation scenarios: 

1. Split evacuations toward all directions north, south, east, and west of the project area 

2. All evacuations to the north ς toward Refuge Areas 1, 2, and 3 

3. All evacuations to the south ς toward Refuge Areas 4, 5, and 6 

4. All evacuations to the east ς toward Refuge Areas 2, 3, 4, and 5 

5. All evacuations to the west ς toward Refuge Areas 1, 6, 7, and 8 

The availability of multiple refuge areas under each scenario poses an advantage as traffic flow would 

distribute to multiple locations instead of one. The distribution of traffic can result in lower evacuation 

times than if all motorists headed to a single location.  

2.2 Data Compilation & Assumptions 

The Evacuation Impact Assessment involved compilation of relevant data, application of an evacuation 

modeling tool including simulation of traffic flow through the network, and mapping of results. The analytical 

approach calculated the evacuation travel time across relevant roadway segments. For context, Figure 2-1 

depicts a slightly extended geographic area than the evacuation area and study network. 

2.2.1 Base Geographic Information Systems (GIS) Data 

Shasta County provided the necessary geospatial datasets or layers via its website. The data include the 

roadway network and its geometric characteristics (segment lengths, number of lanes, and design speeds); 

buildings by type (residential, community, and accessory); and ŀǎǎŜǎǎƻǊΩǎ ǇŀǊŎŜƭ ƛƴŦƻǊƳŀǘƛƻƴ. The information 

consolidated into Geographic Information Systems (GIS) files were joined to extract tables for the roadway 

network with special focus on such attributes for street segments as identification number, street name, 

roadway segment length, design speed, the number of lanes on each roadway segment, and the types and 

numbers of buildings on each roadway segment.  
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 Figure 2-1: Tierra Robles Area Study Network 
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2.2.2 US Census Data: Vehicle Availability 

US Census data aided the determination of the average number of vehicles per dwelling unit in the area, 

which produced the assumption that each household would evacuate with an average of two automobiles. 

The summary of assumptions later in this section explains the treatment for potential number of vehicles to 

evacuate from community and municipal facilities and other non-residential sites, if they are not among the 

temporary refuge areas. 

2.3 Integration of Tierra Robles Development 

Compilation of the database for the evacuation study obviated the integration of the layout of the Tierra 

Robles Planned Development (from AutoCAD) with GIS data. This enabled the estimation and inclusion of 

trips to be generated by the development during evacuation events in the analysis. Figure 2-1 highlights the 

proposed layout of the Tierra Robles development within the study area. All other GIS maps in this report 

include the road network within the development. 

2.4 Selection of Refuge Areas 
Examination of building types in Figure 2-2 reveals that areas designated in Figure 1-м ŀǎ άǘŜƳǇƻǊŀǊȅ ǊŜŦǳƎŜ 

ŀǊŜŀǎέ ŀǊŜ ŀƳƻƴƎ ǘƘŜ ƭarge, community facilities in the area. The largest of them is the campus of Shasta 

College. Figure 2-3 annotates potential refuge locations with aerial images that are labelled for corresponding 

location numbers. 

 

Approach to Shasta College (Refuge Area 1) depicts wildland-urban intermix area 






































































